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Foreword
The time for complacency and "business as usual" with regard to the management of our home, planet Earth, is in the past. We are now entering a period in which massive action must be taken to halt and reverse damage to the environment. For the last several millennia we humans have expanded our geographic reach and accelerated our uses of the environment and its resources. The effects of this on the biosphere are well documented and have been thoroughly discussed. The second half of the nineteenth century bore witness to a shift in our thinking as a species, as the appreciation of nature and wild places became points of public discussion. The early twentieth century saw the development of the concepts of conservation and resource management, while the second half saw the rise of modern environmentalism. These concepts focus primarily on halting environmental damage and the sustainable use of natural resources. The idea of repairing environmental damage, or ecological restoration, and its associated scientific discipline, restoration ecology, developed concurrently with modern environmentalism, but were until recently less well known.
While environmental exploitation has benefited relatively few throughout history, the collapse of colonialism following World War II and the increasing pressure on governments to foster economic development for the masses has accelerated the utilization of the Earth's finite resources. What became clear before the close of the twentieth century, however, was that the unbridled use of the planet's resources would not bring prosperity to the poor, but rather would ultimately harm everyone. Thus, the idea of sustainability gained traction within the global political community, culminating in the World Commission on Environment and Development's 1989 definition of sustainability: "[to meet] the needs of the present without compromising the ability of future generations to meet their own needs."
Unfortunately, not everyone yet understands the seriousness of our situation as a species and the affects of our actions on the planet and our fellow inhabitants. The Bush administration's decision to prevent the United States from full participation in www.cambridge.org © in this web service Cambridge University Press Cambridge University Press 978-0-521-87711-4 -Ecological Restoration: A Global Challenge Francisco A. Comin Frontmatter More information international agreements such as the Kyoto Protocol and the Convention on Biological Diversity put the global environment at higher risk and illustrates how old ideas die hard. Ironically, it is failed economic policies in the first decade of the twenty-first century that now provide us with a critical opportunity for change. The global meltdown in 2008 may take social scientists years or even decades to understand, but what is clear is that the world will never be the same.
Ecological Restoration: A Global Challenge could not come at a better time. Massive change is on its way and ideas like sustainability and ecological restoration are poised for increased prominence. For twenty years, the Society for Ecological Restoration International and its members have worked to develop the techniques, philosophy and science behind environmental repair and rehabilitation. Now it is time to move beyond the limited conservation actions of the past and put this knowledge to work at the planetary scale. Ecological restoration is not a utopian idea: it is a powerful tool, and if implemented on a large scale, it could change the planet for the better by transforming the way humans relate to it and to each other. Ecological restoration can help protect biodiversity, mitigate climate change, sequester carbon, reunite indigenous peoples with their landscapes and cultures, and restore a healthy relationship between people and nature. Ecological restoration also complements other allied efforts such as rare species conservation, natural landscaping, reconciliation ecology, organic agriculture, the restoration of natural capital, environmental justice and the elimination of armed conflict. If implemented properly, it can help alleviate poverty and assist in the equitable sharing of resources among the Earth's inhabitants.
Around the world, local communities are picking up their shovels and restoring degraded ecosystems, in many cases, with little or no funding. These Herculean efforts point to an increasing public awareness that restoring "green infrastructure" is the most efficient and desirable way to secure goods and services derived from nature. In many cases, these are irreplaceable and their economic value is immeasurable: how can we replace the environment's role in protecting us from droughts, floods, and storms or in providing water and air purification or supporting agriculture and fisheries? What is needed now is more funding and political commitment to ecological restoration at the local, national and international level. In my mind, there is an urgency to get to work and there is a tremendous amount to do. This book provides the background and stimulus to do just that.
George D. Gann Chair Society for Ecological Restoration International (1997) (1998) (1999) (2007) (2008) (2009) 
Preface
The state of the environment at the end of the twentieth century was diagnosed as rather negative (Starke, 2000) . Evidence of the direct relationship between greenhouse gas emissions caused by human activity and global warming of the Earth's atmosphere was proven (IPCC, 2007) , and the loss of habitats was still very high. At the same time, never before had there been so much interest in improving the conservation of natural resources and the state of the environment, from governmental and non-governmental entities, from individuals and global-scale associations. It seemed that the world was becoming focused on changing the paradigm in the relationship between human beings and nature, and that the principles of caution and nature conservation were to be integrated into development planning. A new kind of human-nature relationship, embodying conservation and a rational use of the ecosystem, had become necessary, as well as a new form of socioeconomic development which integrated this rational use of the ecosystem and involved local populations.
However, the twenty-first century has hardly began to consider these experiences or this diagnosis (MEA, 2005; WorldWatch Organization, 2009) . Far from it, human demand for resources and natural services has long exceeded the Earth's capacity to provide them (Ewing et al., 2008) . The globalization of terrorism, war and the countless cases of financial, political and social irresponsibility, on all scales from global to local, have maximized the separation of the factors regulating economic development and human well-being in general, and are still clearly contributing to the degradation of natural systems. The increase in human migrations, in the international traffic of exploited human beings, in the gap between urban and rural worlds, is not independent of environmental degradation and the loss of habitats and natural resources. The confirmation of the connection between atmospheric global warming and environment-degrading human activities, together with the forecast of the impact of climate change on the ecosystem, should make us adopt measures for mitigation and adaptation to these phenomena quickly.
There is a growing interest in this direction. Environment-improving campaigns are being developed by small local groups and by whole governments, with many diverse interests, from species conservation to the purchase of land and its sustainable management from strict nature protection to improvements in people's social and economic status. However, the general state of the world does not seem to improve, but worsen. Although the number and extension of protected areas increase, at regional and global scale, natural habitats are still being lost, and changes in land use are identified as the cause for 50 percent of the greenhouse gas emissions in the world (World Watch, 2009) . Sustainability has become a concept difficult to put into practice, although there are significant small-scale cases proving that it is achievable (Gulf et al., 2006; Munasinghe, 2009) .
Under these circumstances, the restoration of degraded ecosystems stands out as an imperative activity in order to improve the state of the Earth. It is not enough to conserve or protect, it is necessary to restore, and to do so on a global scale, since degradation also happens on a global scale. Such is the inspiration and main thesis of this book. It is not possible to imagine now the final form and state of the planet that will be attained through global ecological restoration. However, the concept is beginning to develop. More and more scientists are contributing their ideas along these lines, and more practitioners their experience. There are increasingly more organizations participating in restoration projects, and agencies contributing material goods or finance for this activity (Clewell and Aronson, 2008) .
Nevertheless, practice is currently more advanced than theory, despite the fact that the last decade has seen a proliferation of publications on restoration ecology and ecological restoration. The scientific journal Restoration Ecology, sponsored by the Society for Ecological Restoration International, has published scientific research works on restoration ecology for nearly twenty years. Since 1981, the journal Ecological Restoration (formerly Restoration & Management Notes), has published a relevant combination of practical articles, restoration experiences, and scientific information. The journal Ecological Management & Restoration has been similarly publishing since 2000, focusing on the Australian continent. Many other journals have published articles on restoration in the last decade. Both small-scale experiments on ecological restoration and large-scale practical applications offer excellent opportunities for two complementary aspects of scientific and social progress: extending knowledge and gaining practical experience.
Moreover, a growing number of books, as well as other types of documents, are beginning to form a formal corpus on restoration ecology. A group of these books is promoted by the Society for Ecological Restoration International (available at Island Press); each deals with a specific topic or type of ecosystem. Others are well-structured, general books (e.g., Perrow and Davy, 2002; Mitsch and Jorgensen, 2003; Van Andel and Aronson, 2006) . These books constitute an excellent collection which shows the significant quality attained by ecological restoration projects and its contribution to the progress of ecology. However, ecological restoration includes, as does ecology, important social and economic aspects which confer a wider dimension than that of restoration ecology. These aspects are considered in all these publications, which markedly demonstrates how ecological restoration juxtaposes various approaches and integrates different disciplines.
Thus, this volume aims at conveying two main ideas: (i) the above-mentioned need to develop ecological restoration practices on a global scale in order to improve the state of our world, and (ii) the need for global-scale ecological restoration to positively integrate and contribute to socioeconomic development. For the first idea to be efficiently disseminated it is necessary to base ecological restoration practices on the foundations proved by experts and scientists, whose advice is to develop restoration actions at ecosystem-scale, that is, at the scale of the functional relations among the components of an ecologic system (SER International Science & Policy Working Group, 2004; Clewell et al., 2005) . Consequently, it is not so much a matter of achieving the establishment of a predetermined physical or biological structure, as a matter of re-initiating adequate functional relations (e.g., geomorphological and biogeochemical processes, the renewal of key biological populations) and allowing ecosystems to develop within the framework of general environmental conditions. It is important that research work and restoration practices take into account the dynamic, changing character of the ecosystems. Otherwise, there is a risk of considering fixed, invariable structures, either physical or biological, as the aim of restoration, whereas they are something alien to natural ecosystems and to ecological restoration aims, and tend to restrict the ecosystems' self-organization capacity and their potential for adaptation to changing environmental and climatic conditions.
The second idea stems from the common experience acquired with the implementation of restoration projects. Social and economic factors are as important as scientific and technical factors, or maybe more, and need to be integrated into restoration projects (Comin et al., 2005) . Neglecting these aspects may lead to the failure of a restoration project. This extends to ethical considerations that are included in restoration practices; these are beginning to be formalized by scientists, as well as by practitioners and philosophers interested in these issues.
In this sense, ecological restoration can become a global tool for cooperation and development in situations of war and hostility between groups. Without losing any scientific-technical rigor or expert basis, restoration projects can be agglutinants of interests that motivate and strengthen relations between groups of persons and entities and also between governmental organizations, be their interests boundaryoriented or based on peaceful coexistence and mutual respect. The capacity of ecological restoration to integrate scientific-technical, economic and social concerns offers opportunities for the betterment of the human condition.
Consideration of all these issues motivated the content structure of this book. Thus, the contents are grouped in two main parts. The first part includes more generic content, related to the challenges faced in this century by humankind, the uncertainties concerning the carbon cycle as the engine for change in our ecosystem the Earth, and the mitigation of carbon emissions to the atmosphere made possible through ecological restoration. The second part includes global-scope restoration discussions, either related to key ecosystems of the world, or to specific cases which could constitute examples to be developed on a global scale.
This book neither is, nor pretends to be, an exhaustive treatise on ecological restoration techniques. As was mentioned above, there are already many books and manuals on the restoration of specific types of ecosystems. This book collects together the most usual ideas and practices of ecological restoration, considering both the practicalities and the design and implementation of the projects, and tries to further the expansion of ecological restoration to the whole world, contributing its scientific-technical rigor, its practical experience, and its ability to assist with socioeconomic development and cooperation. In summary, this book's purpose is to further the aim of ecological restoration to leave the Earth at the end of the twentyfirst century in a better state than at the beginning of the century. 
